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VESSEL SEALING INSTRUMENT WITH
REDUCED THERMAL SPREAD AND
METHOD OF MANUFACTURE THEREFOR

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application is a divisional application of U.S.
patent application Ser. No. 13/404,435 filed on Feb. 24,2012,
now U.S. Pat. No. 8,887,373, the entire contents of each of
which are incorporated herein by reference.

BACKGROUND

1. Technical Field

The present disclosure relates to electrosurgical instru-
ments and methods for performing surgical procedures and,
more particularly, to an electrosurgical vessel sealing instru-
ment with a jaw assembly having one or more insulating
members associated with the sealing plate that provide
reduced thermal spread and reduced edge cutting while
enabling improved dimensional tolerances during the proto-
typing and manufacturing process.

2. Background of Related Art

A hemostat or forceps is a simple pliers-like tool that uses
mechanical action between its jaws to constrict tissue and is
commonly used in open surgical procedures to grasp, dissect
and/or clamp tissue. Electrosurgical forceps utilize both
mechanical clamping action and electrical energy to effect
hemostasis by heating the tissue and blood vessels to coagu-
late, cauterize and/or seal vascular tissue.

Using electrosurgical forceps, a surgeon can elect to seal,
cauterize, coagulate, or desiccate tissue, or simply reduce or
slow bleeding by controlling the intensity, frequency and
duration of the electrosurgical energy applied to the tissue.
Generally, the electrical configuration of electrosurgical for-
ceps can be categorized in two classifications: 1) monopolar
electrosurgical forceps; and 2) bipolar electrosurgical for-
ceps.

Monopolar forceps utilize one active electrode associated
with the clamping end effector and a remote patient return
electrode or pad that is attached externally to the patient, e.g.,
on the leg or buttocks. When electrosurgical energy is
applied, the energy travels from the active electrode, to the
surgical site, through the patient, and to the return electrode.

Bipolar electrosurgical forceps utilize two generally
opposing electrodes that are generally disposed on the inner
facing or opposing surfaces of the end effectors (e.g., jaws of
the instrument) which are, in turn, electrically coupled to an
electrosurgical generator. Each electrode is charged to a dif-
ferent electric potential. Since tissue is a conductor of elec-
trical energy, when the end effectors are utilized to clamp or
grasp tissue therebetween, the electrical energy can be selec-
tively transferred through the tissue to cause a change therein
and effect sealing of the vessel.

Certain surgical procedures require sealing blood vessels
or vascular tissue. The term “vessel sealing” is defined as the
process of liquefying the collagen in the tissue so that the
tissue cross-links and reforms into a fused mass. In order to
form a burst-resistant and sound vessel seal, the application of
sealing energy should be targeted to the specific region of
tissue to be sealed. Excessive thermal energy should not be
allowed to spread to adjacent areas of tissue, as this may
diminish the integrity of a resulting seal since the energy
required to form the seal is dissipated into the surrounding
tissue rather than into the region intended to be sealed. For the
purposes herein the term “thermal spread” refers generally to
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the heat transfer (heat conduction, heat convection or electri-
cal current dissipation) dissipating along the periphery of the
electrically conductive or electrically active surfaces of an
electrosurgical instrument to adjacent tissue. This can also be
termed “collateral damage” to adjacent tissue. One form of
collateral damage is referred to as “edge cutting” whereby
current concentrations near the edge of the electrode partially
or completely sever the vessel being sealed. The reduction
and control of such thermal spread and attendant collateral
damage is therefore a desirable objective in the design of a
vessel sealing instrument.

SUMMARY

The present disclosure relates to an electrosurgical vessel
sealing instrument having a seal plate disposed on the oppos-
ing faces of the vessel-sealing jaws. It has been found that
reducing the height of the seal plate side walls may minimize
thermal spread, yet, too much of a reduction in sidewall
height may result in excessive current concentrations result-
ing in increased edge cutting. Therefore, seal plate height
must be precisely controlled in order to achieve optimum
performance, e.g., minimal thermal spread with minimal
edge cutting. The vertical dimension of the seal plate is deter-
mined at least in part by the manufacturing process used to
form the jaw member. Using prior art overmolding tech-
niques, it is difficult to maintain the tolerances necessary to
form a jaw member having the desired minimal thermal
spread and minimal edge cutting properties since variations in
edge height were unavoidable. During product development
cycles, where numerous and different prototypes may be
built, the overmolding process may not be cost-effective and
may yield unsatisfactory results, particularly when a proto-
type jaw member needs to be fabricated precisely for evalu-
ation purposes.

In some embodiments, a seal place in accordance with the
present disclosure includes an obverse tissue-contacting seal-
ing surface, a reverse surface, and a surrounding side wall
defining an edge therebetween. The side walls of the seal plate
incorporate one or more insulators that precisely define the
shutoff depth, e.g., a line describing a delineation on the side
wall between the conductive and non-conductive portions of
the seal plate. An insulator may be disposed within a recess or
groove formed along a side wall of the seal plate. An insulator
may be continuously disposed along a side wall of the seal
plate or may be discontinuously disposed, e.g., in a notched,
dentil, or other suitable pattern. An insulator according to the
present disclosure may be flush with a surface of the seal
plate, or alternatively may protrude from the surface of the
seal plate, may be recessed into the surface of the seal plate,
or may be disposed upon the surface of the seal plate. The
groove, notches, or other recesses disposed within the seal
plate may be formed by photolithography.

In an embodiment, a reverse surface of the seal plate
includes a plurality of ribs and/or valleys defined thereupon.
An insulating layer having an obverse side and a reverse side
is intimately and conformally fixed to the seal plate mounting
surface such that the valleys and/or ribs of the seal plate
reverse surface engage corresponding features of the insula-
tor obverse face. An edge of the seal plate defined by the
sealing surface and the side wall is radiused. The ribbed
pattern ofthe seal plate and insulator, and the radiused edge of
the seal plate provides optimal current paths while minimiz-
ing thermal spread and collateral damage, e.g., edge cutting.
In some embodiments a base plate is fixed to a reverse face of
the insulator to facilitate mounting of the seal plate/insulator
to a jaw housing. A reverse face of the base plate may include
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notched, grooved, or dovetailed features adapted to enhance
adhesion between the base plate and the jaw housing.

By the disclosed arrangement, sealing current is uniformly
concentrated within the sealing surface of the jaws (e.g., the
seal plate) while concurrently providing enhanced electrical
and thermal isolation along the side walls of the seal plate.
The disclosed arrangement of the electrode insulating mate-
rial and the electrically conductive sealing surface provides a
more consistent, high quality seal and effectively reduces
thermal spread to adjacent tissue during use. Preferably, the
geometry of the insulating substrate and seal plate also iso-
lates the two electrically opposing electrodes formed by
opposing seal plates within a pair of jaws from one another,
thereby reducing the possibility that tissue or tissue fluids can
create an unintended bridge or path for current travel.

In an embodiment, the disclosed electrosurgical instru-
ment includes a first jaw member and a second opposing jaw
member at a distal end thereof. Each jaw member includes a
jaw housing, a tissue contacting seal plate, and an insulating
layer disposed therebetween attaching the seal plate to the jaw
housing. The seal plate includes one or more ribs extending
from a reverse surface of the seal plate into the insulating
layer. At least one of the jaw members is movable from a first
position wherein the jaw members are disposed in spaced
relation relative to one another to a second position wherein
the jaw members cooperate to grasp vessel tissue therebe-
tween.

Also disclosed is an electrosurgical vessel sealing system.
In an embodiment, the disclosed vessel sealing system
includes a source of electrosurgical vessel sealing energy
adapted to operably couple to an electrosurgical vessel seal-
ing instrument. The electrosurgical instrument includes a first
jaw member and a second opposing jaw member at a distal
end thereof. Each jaw member includes a jaw housing, a
tissue contacting seal plate, and an insulating layer disposed
therebetween attaching the seal plate to the jaw housing. The
seal plate includes one or more ribs extending from a reverse
surface of the seal plate into the insulating layer. At least one
of the jaw members is movable from a first position wherein
the jaw members are disposed in spaced relation relative to
one another to a second position wherein the jaw members
cooperate to grasp vessel tissue therebetween.

Also disclosed is an electrosurgical instrument that
includes a first jaw member and a second opposing jaw mem-
ber at a distal end of the electrosurgical instrument. Each jaw
member comprises a seal plate having a top tissue contacting
surface, and a side wall extending from a peripheral edge of
the tissue contacting surface wherein the side wall includes an
outer surface and a bottom edge. An insulator is disposed on
an outer surface of the side wall. A jaw is housing fixed to the
bottom edge of the side wall and at least a portion of the
insulating region. The jaw housing may be formed by any
suitable manner of manufacture, for example without limita-
tion, overmolding. At least one of the jaw members is mov-
able from a first position where the jaw members are disposed
in spaced relation relative to one another to a second position
where the jaw members cooperate to grasp tissue therebe-
tween.

The present disclosure is also directed to a method of
manufacturing a jaw member. The disclosed method includes
the steps of providing a blank seal plate, applying a resist
mask to a reverse surface of the seal plate defining a plurality
of valley regions, etching the masked reverse surface of the
seal plate to form a plurality of valleys therein defining at least
one rib on the reverse surface of the seal plate, removing the
resist mask from the seal plate, affixing an insulating layer to
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the reverse surface of the seal plate, and affixing a reverse
surface of the insulating layer to a jaw housing.

Yet another method of manufacturing a jaw member in
accordance with the present disclosure includes the steps of
forming a raw seal plate having a tissue contacting surface
and a side wall. A photoresist material is applied to at least a
portion of the raw seal plate to form a coating. A portion of the
coating corresponding to an insulating region is exposed to an
energy source, e.g., a photolithographic energy source such as
without limitation ultraviolet light or electron beam energy.
The coating is developed to reveal a region of the side wall
corresponding to the insulating region. An insulating material
is applied to the region of the side wall corresponding to the
insulating region. The remaining coating is removed from the
raw seal plate, and a jaw housing is overmolded to a bottom
side of the raw seal plate and at least a part of the insulating
region. A recessed region may be formed in the side wall
corresponding to the insulating region.

Yet another electrosurgical vessel sealing system is dis-
closed herein that includes a source of electrosurgical vessel
sealing energy and an electrosurgical instrument configured
to operably couple to the source of electrosurgical energy.
The electrosurgical instrument includes a first jaw member
and a second opposing jaw member at a distal end of the
electrosurgical instrument. Each jaw member comprises a
seal plate having a top tissue contacting surface, and a side
wall extending from a peripheral edge of the tissue contacting
surface wherein the side wall includes an outer surface and a
bottom edge. An insulator is disposed on an outer surface of
the side wall. A jaw is housing fixed to the bottom edge of the
side wall and at least a portion of the insulating region. The
jaw housing may be formed by any suitable manner of manu-
facture, for example without limitation, overmolding. At least
one of the jaw members is movable from a first position where
the jaw members are disposed in spaced relation relative to
one another to a second position where the jaw members
cooperate to grasp tissue therebetween.

BRIEF DESCRIPTION OF THE DRAWINGS

Various embodiments of the subject instrument are
described herein with reference to the drawings wherein:

FIG. 1 is a functional view of an example embodiment of a
vessel sealing system utilizing a hemostat-style vessel sealing
instrument in accordance with the present disclosure;

FIG. 2 is a functional view of another example embodiment
of'avessel sealing system utilizing a vessel sealing instrument
suitable for minimally-invasive procedures in accordance
with the present disclosure;

FIG. 3 is a cross-sectional view of a prior art jaw member;

FIG. 4 is a cross-sectional view of an example embodiment
of a jaw member that includes a flush-mounted insulating
shutoff incorporated in the side wall of the seal plate in
accordance with the present disclosure;

FIG. 5 is a cross-sectional view of another example
embodiment of a jaw member that includes a surface-
mounted insulating shutoff disposed on the side wall of the
seal plate in accordance with the present disclosure;

FIG. 6 is a perspective view of yet another example
embodiment of a seal plate having a ribbed structure on a
reverse surface thereof in accordance with the present disclo-
sure;

FIG. 7 is a perspective view of the FIG. 6 embodiment
wherein a jaw housing is overmolded thereupon to form a jaw
member in accordance with the present disclosure;
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FIG. 8 is a side, cutaway view of the FIG. 6 embodiment of
a vessel sealing jaw member in accordance with the present
disclosure;

FIG. 9 is a perspective view of still another embodiment in
accordance with the present disclosure wherein a jaw housing
is overmolded thereupon to form a jaw member;

FIG. 10 illustrates an example step of a method of manu-
facturing a jaw member in accordance with the present dis-
closure wherein a seal plate blank is provided;

FIG. 11 illustrates an example step of a method of manu-
facturing a jaw member in accordance with the present dis-
closure wherein a resist mask is applied to a seal plate blank;

FIG. 12 illustrates an example step of a method of manu-
facturing a jaw member in accordance with the present dis-
closure wherein an etchant is applied to a seal plate blank;

FIG. 13 illustrates an example step of a method of manu-
facturing a jaw member in accordance with the present dis-
closure wherein a resist mask is removed;

FIG. 14 illustrates an example step of a method of manu-
facturing a jaw member in accordance with the present dis-
closure wherein an insulating layer is applied to a surface of
a seal plate;

FIG. 15 illustrates an example step of a method of manu-
facturing a jaw member in accordance with the present dis-
closure wherein insulating material is removed therefrom;

FIG. 16 illustrates an example step of a method of manu-
facturing a jaw member in accordance with the present dis-
closure wherein a jaw housing is overmolded to a seal plate;

FIG. 17 illustrates an example seal plate blank adapted for
use in a method of manufacturing a jaw member in accor-
dance with the present disclosure;

FIG. 18 illustrates an example step of a method of manu-
facturing a jaw member in accordance with the present dis-
closure wherein a seal plate blank is positioned in a forming
die;

FIG. 19 illustrates an example step of a method of manu-
facturing a jaw member in accordance with the present dis-
closure wherein a forming die forms a seal plate blank into a
seal plate;

FIG. 20 is a perspective view of an example seal plate
adapted for use in a method of manufacturing a jaw member
in accordance with the present disclosure;

FIG. 21 is a cross-sectional view of an example seal plate
adapted for use in a method of manufacturing a jaw member
in accordance with the present disclosure;

FIG. 22 is a cross-sectional view of an example seal plate
having a photoresist coating and undergoing exposure in
accordance with the present disclosure;

FIG. 23 is a cross-sectional view of an example seal plate
undergoing photoresist developing in accordance with the
present disclosure;

FIG. 24 is a cross-sectional view of an example seal plate
undergoing etching in accordance with the present disclo-
sure;

FIG. 25 is a cross-sectional view of an example seal plate
undergoing insulation application in accordance with the
present disclosure;

FIG. 26 is a cross-sectional view of an example seal plate
undergoing photoresist removal in accordance with the
present disclosure;

FIG. 27 is a cross-sectional view of an example seal plate
with a first overmold in accordance with the present disclo-
sure;

FIG. 28 is a cross-sectional view of an example seal plate
with a second overmold in accordance with the present dis-
closure;
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FIG. 29 is a perspective view of an example seal plate
having a continuous recess in accordance with the present
disclosure;

FIG. 30 is a perspective view of the FIG. 29 seal plate
having insulating material deposited in the etched recess in
accordance with the present disclosure;

FIG. 31 is a perspective view of an example jaw member
incorporating the seal plate of FIG. 30 in accordance with the
present disclosure;

FIG. 32 is a perspective view of an example seal plate
having a series of notched recesses in accordance with the
present disclosure;

FIG. 33 is a perspective view of the FIG. 32 seal plate
having insulating material deposited in the notched recesses
in accordance with the present disclosure;

FIG. 34 is a perspective view of an example jaw member
incorporating the seal plate of FIG. 33 in accordance with the
present disclosure;

FIG. 35 is a cross-sectional view of another example seal
plate having a photoresist coating and undergoing exposure in
accordance with the present disclosure;

FIG. 36 is a cross-sectional view of another example seal
plate undergoing photoresist developing in accordance with
the present disclosure;

FIG. 37 is a cross-sectional view of another example seal
plate undergoing insulation application in accordance with
the present disclosure;

FIG. 38 is a cross-sectional view of another example seal
plate undergoing photoresist removal in accordance with the
present disclosure;

FIG. 39 is a cross-sectional view of another example seal
plate with a first overmold in accordance with the present
disclosure;

FIG. 40 is a cross-sectional view of another example seal
plate with a second overmold in accordance with the present
disclosure;

FIG. 41 is a perspective view of another example seal plate
having a continuous surface-mounted insulator in accordance
with the present disclosure;

FIG. 42 is a perspective view of another example jaw
member incorporating the seal plate of FIG. 41 in accordance
with the present disclosure;

FIG. 43 is a perspective view of another example seal plate
having a plurality of insulators of varying width in accor-
dance with the present disclosure;

FIG. 44 is a perspective view of yet another example seal
plate having a plurality of insulators in a staggered arrange-
ment in accordance with the present disclosure;

FIG. 45 is a perspective view of still another example seal
plate having a plurality of insulators in a diagonal arrange-
ment in accordance with the present disclosure;

FIG. 46 is a perspective view of an additional example of a
seal plate having a plurality of insulators of varying width in
accordance with the present disclosure;

FIG. 47 is a perspective view of yet another additional
example of a seal plate having a plurality of insulators having
a sawtooth pattern in accordance with the present disclosure;

FIG. 48 is a perspective view of still another additional
example of a seal plate having a plurality of insulators of
varying height in accordance with the present disclosure; and

FIG. 49 illustrates current flows within an example
embodiment of a jaw member in accordance with the present
disclosure.

DETAILED DESCRIPTION

Particular embodiments of the present disclosure are
described hereinbelow with reference to the accompanying
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drawings; however, the disclosed embodiments are merely
examples of the disclosure, which may be embodied in vari-
ous forms. Well-known functions or constructions are not
described in detail to avoid obscuring the present disclosure
in unnecessary detail. Therefore, specific structural and func-
tional details disclosed herein are not to be interpreted as
limiting, but merely as a basis for the claims and as a repre-
sentative basis for teaching one skilled in the art to variously
employ the present disclosure in virtually any appropriately
detailed structure.

In the drawings and in the descriptions that follow, the term
“proximal,” as is traditional, shall refer to the end of the
instrument that is closer to the user, while the term “distal”
shall refer to the end that is farther from the user. The term
“obverse” shall refer to a direction facing towards a tissue
contacting surface of a jaw member, while “reverse” shall
refer to the direction facing away from a tissue contacting
surface of a jaw member. In addition, as used herein, terms
referencing orientation, e.g., “top”, “bottom”, “up”, “down”,
“left”, “right”, “clockwise”, “counterclockwise”, “upper”,
“lower”, and the like, are used for illustrative purposes with
reference to the figures and features shown therein. It is to be
understood that embodiments in accordance with the present
disclosure may be practiced in any orientation without limi-
tation. In this description, as well as in the drawings, like-
referenced numbers represent elements which may perform
the same, similar, or equivalent functions.

Referring to FIG. 1, an embodiment of a vessel sealing
system 10 in accordance with the present disclosure is shown
generally and includes a bipolar forceps 100 having an end
effector assembly 130 that includes first and second jaw
members 110 and 120 that mutually cooperate to grasp, seal,
and/or divide a tubular vessel “T”. As shown, handle mem-
bers 115 and 116 of instrument 100 are of the scissors type;-*
however, any suitable type of handle is envisioned within the
scope of the present disclosure. The handle members 115 and
116 offer a surgeon a gripping position from which to grasp
forceps 100 and to transmit a clamping pressure to end effec-
tor assembly 130. During use, handle members 115 and 116
are moved closer to one another to cause jaw members 110
and 120 to apply a clamping force and electrosurgical energy
to the tubular vessel T to effect a tissue seal. Once sealed, the
tubular vessel T can be cut along the seal to separate the vessel
T leaving two scored ends.

Forceps 100 further includes an electrical cable 22 extend-
ing therefrom that couples forceps 100 to a source of electro-
surgical energy 20, e.g., a generator 20. In some embodi-
ments, a source of electrosurgical energy, and/or a power
source, such as without limitation, a rechargeable battery (not
shown), may be included within forceps 100. Cable 22 may
couple to generator 20 via connector 21, and is adapted to
provide vessel sealing energy to jaw members 110 and 120.

In another example embodiment depicted in FIG. 2, a
vessel sealing system 10' includes an endoscopic forceps 200
having a housing 225 including a shaft 212 extending there-
from that enables a surgeon to perform minimally-invasive
(e.g., endoscopic or laparoscopic) surgical procedures. Shaft
212 may alternatively have a shorter, or longer, length than
that shown in FIG. 2, which may be desirably utilized in
various endoscopic and/or open surgical procedures. Rotat-
ing assembly 218 is attached to a distal end of housing 225
and is rotatable in either direction about a longitudinal axis
“A-A” defined through the shaft 212. In some embodiments,
rotating assembly 218 is rotatable approximately 180 degrees
in either direction about the longitudinal axis “A-A”. Rotation
ofrotating assembly 218 correspondingly rotates end effector
assembly 230 about the longitudinal axis “A-A” to facilitate
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manipulation of tissue. In some embodiments, shaft 212 is
bifurcated at a distal end 214 thereof to form ends 214a and
2145, which are configured to receive end eftector assembly
230.

Housing 225 is formed from two housing halves that
engage one another via a series of mechanical interfaces to
form an internal cavity for housing the internal working com-
ponents of instrument 10'. For the purposes herein, the hous-
ing halves are generally symmetrical and, unless otherwise
noted, a component described with respect to a first of the
housing halves will have a similar component which forms a
part of a second of the housing halves.

Handle assembly 223 includes a first handle 226 and a
second handle 224. End effector assembly 230 is attached to
distal end 214 of shaft 212 and includes a pair of opposing jaw
members 210 and 220. Second handle 224 is selectively mov-
able about a pivot (not explicitly shown) from a first position
in spaced relation relative to first handle 226 to a second
position in closer proximity relative to first handle 226,
which, in turn, imparts movement of jaw members 210 and
220 relative to one another, e.g., from an open to closed
position about tissue T. For illustrative purposes, jaw member
210 may be referred to as an upper jaw member 210 and jaw
member 220 may be referred to as a lower jaw member 220.
First and second handles 226, 224 are ultimately connected to
a drive assembly (not explicitly shown) which, together,
mechanically cooperate to impart movement of jaw members
210, 220 from an open position wherein the jaw members
210, 220 are disposed in spaced relation relative to one
another, to a clamping or closed position wherein, e.g., jaw
members 210, 220 cooperate to grasp tissue T therebetween
and to deliver electrosurgical energy to tissue T.

Forceps 200 further includes an electrical cable 229
extending from housing 225 which couples instrument 200 to
asource of electrosurgical energy, e.g., a generator 228. Cable
229 may couple to generator 228 via connector 227, and is
adapted to provide vessel sealing energy to jaw members 210
and 220.

Jaw members 210, 220 may be electrically isolated from
one another such that electrosurgical energy can be effec-
tively transferred through the tissue disposed therebetween to
form the seal.

End effectors 130 and/or 230 may additionally or alterna-
tively be curved in order to reach specific anatomical struc-
tures. For example, dimensioning end effectors 130 and/or
230 at an angle of about 50° to about 70° is preferred for
accessing and sealing specific anatomical structures, e.g.,
those anatomical structures relevant to prostatectomies and
cystectomies, such as without limitation the dorsal vein com-
plex and the lateral pedicles.

FIG. 3 illustrates a cross-sectional view of prior art jaw
member 250. Prior art jaw member 250 includes a seal plate
251 having a tissue-contacting surface 252 and sides walls
253. The side walls 253 are embedded in a jaw housing 254
that can be formed by overmolding. The shutoff height, i.e.,
the height of the exposed conducive surface of the side wall
253 is denoted by Hla on the left and H1b on the right. As
demonstrated in FIG. 3, flashing 255 and 256 from the over-
molding process remains disposed upon the side walls 253.
As can be appreciated, due to the limitations of the overmold-
ing process, the amount of flashing may vary considerably
around the junction of seal plate 251 and jaw member 254. In
the example prior art jaw member 250 presented in FIG. 3,
flashing 255 extends slightly up the left sidewall 253 over a
length denoted by H24, while, on the opposite side, flashing
256 extends further up the right sidewall 256 over a length
denoted by H2b. These manufacturing variations result in a
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left side shutoff distance Hla being greater than right side
shutoff distance H1b. During use, these differences in shutoff
dimension may contribute to unbalanced or uneven sealing
and/or may contribute to collateral tissue damage, since the
manufactured shutoff dimensions vary from the intended
design dimension and cause uneven or suboptimal delivery of
energy to tissue.

While in theory the overmolding process may be modified
to reduce flashing in the prior art design, in practice, the
required modifications may result in lower production yields,
require longer manufacturing times, be more labor-intensive,
may require more expensive processes and/or tooling, and
generally are not cost effective.

Turning now to FIG. 4, an example embodiment of a jaw
member 400 in accordance with the present disclosure is
described in detail. The described features of jaw member 400
are representative of one or more of the jaw members as
described hereinabove (e.g., jaw members 110 and 120 of
FIG. 1 and/or jaw members 210 and 220 of F1G. 2), and when
included in an end effector assembly having opposing jaws
(e.g., end effector assembly 130 of FIG. 1 and/or end effector
assembly 230 of FIG. 2) include mutually corresponding
component features that cooperate to permit rotation about a
pivot pin (not explicitly shown) to effectively grasp, seal,
and/or divide tissue.

Jaw member 400 includes an electrically conductive elec-
trode or seal plate 412 having a tissue-contacting surface 411
and side walls 423. As shown, seal plate 412 has a generally
inverted U-shaped cross section; however, seal plates in
accordance with the present disclosure are not limited to the
inverted U-shape shown herein. Seal plate 412 may be formed
by any suitable manner of formation, including without limi-
tation, stamping, casting, machining, and the like. A knife slot
420 may be defined in the tissue-contacting surface 411 of
seal plate 412. Tissue-contacting surface 411 of seal plate 412
has a perimetric edge 417 that includes a radius 415. In some
embodiments, radius 415 has a radius of about 0.05". One or
more stop members 422 are disposed upon a surface 411 and
are configured to limit the minimum clearance between jaw
members during use to within a specified range, typically
about 0.001" to about 0.006". Each stop member 422 is made
from an insulative material.

As seen in FIGS. 4, 9, and 29-31, a groove 419 is defined
along an outer side wall 423 of seal plate 412. In the FIG. 4
embodiment, groove 419 runs longitudinally around side wall
423 and extends downward to a bottom surface 431 of side
wall 423. An insulator 414 is disposed within groove 419.
Insulator 414 may be formed form any suitable high-tempera-
ture, biocompatible material, including without limitation
polyimide. An inner support 435 is included within seal plate
412 that is adapted to provide additional strength and rigidity
to the jaw member 400. In some embodiments, inner support
435 may be formed from polyphthalamide (PPA) thermoplas-
tic polymer, such as Amodel® manufactured by Solvay
Advanced Polymers of Alpharetta, Ga., United States. Inner
support 435 may be formed by any suitable method of manu-
facture, including without limitation, overmolding.

Jaw member 400 includes a jaw housing 428 that is fixed to
a reverse end 432 of side walls 423 and/or inner support 435.
Jaw housing 428 supports the combination of seal plate 412
and inner support 435. In some embodiments, jaw housing
428 may be formed from non-conductive material, such as
without limitation, high-strength ceramic material, and may
be formed by overmolding. Jaw housing 428 may include a
number of features designed to facilitate the mounting thereof
on an instrument, e.g., a hinge plate 424 extending from a
proximal end thereof. (See FIG. 31.) The hinge plate 424 may
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include additional features adapted to pivot, mount, and
articulate jaw member 400, including without limitation,
pivot hole 425 and/or cam slot 426. A conductor (not explic-
itly shown) operably couples seal plate 412 to a source of
vessel sealing energy, e.g., generators 20, 228.

The configuration of jaw member 400 enables the shutoff
height Hla, H15 to be consistently defined despite variations
in tolerance, e.g., flashing, which is a byproduct of the over-
molding process. As can be seen in FIG. 4, the left side of jaw
housing 428 includes a flashing region 455 having a height
H3a, while the right side of jaw housing exhibits flashing 456
that extends further upward (denoted as H35) than does flash-
ing 455. Advantageously, the shutoff height Hla and H1b of
disclosed jaw member 400 is determined by the top edge 419
of insulator 414, not by the imprecise top edges 455, 456 of
jaw housing 428. Thus, a consistent shutoff height is achieved
by a jaw member 400 in accordance with the present disclo-
sure despite dimensional variances that may result from over-
molding, or other suitable manufacturing processes.

Turning now to FIGS. 32-34, another embodiment of a jaw
member 460 according to the present disclosure is illustrated
wherein one or more notches 469 are defined in an outer
surface 461 of side wall 463 and having an insulator 464
disposed therein to form a series of one or more insulating
regions 466. A jaw housing 468 is joined to seal plate assem-
bly 462 as described hereinabove. A portion of each insulat-
ing region 464 extends beyond an overmolded region 469 of
jaw housing 468 to form an alternating series of conductive
regions 465. It is believed that the described arrangement of
conductive regions 465 may influence current paths within
and around seal plate 462 that consequently reduce the inci-
dence of collateral tissue damage, e.g., edge cutting and ther-
mal spread. As shown, the width of an insulating region 464
and a conductive region 465 is about equal, e.g., about 1:1;
however, in some embodiments the ratio of insulating region
width to conductive region width may range from about 1:5 to
about 5:1, and can be in a range of about 1:100 to about 100:1.
This ratio may vary along the edge(s) of'a seal plate, such that,
for example and without limitation, the width of successive
insulating regions increases or decreases as viewed across the
face of a seal plate side wall.

Turning now to FIGS. 5, 41, and 42, yet another embodi-
ment of a jaw member 500 in accordance with the present
disclosure is presented wherein a seal plate 512 includes an
insulating band 514 disposed around a periphery thereof.
Insulating band 514 may be formed from any suitable heat
resistant and biocompatible material, such as without limita-
tion, polyimide. Insulating band 514 may be overmolded,
formed from heat shrink material, applied using photoresis-
tive mask, and the like. Jaw member 500 includes a seal plate
support 535 that may be formed from PPA, and a jaw housing
535 that may be formed by overmolding, as previously dis-
cussed. One or more stop members 522 are disposed upon a
surface 511 of seal plate 512 and are configured to limit the
minimum clearance between jaw members, as discussed
above.

FIGS. 43-48 illustrate additional example embodiments of
a seal plate in accordance with the present invention. In par-
ticular, several envisioned alternative arrangements of
peripheral insulating regions are disclosed. It is believed that
by varying the widths of the insulating regions and/or the
conductive regions around the periphery of the seal plate,
collateral damage may be managed in a controlled manner.
Certain arrangements of insulating regions, for example, may
deliver sealing energy in a manner best suited for certain types
of tissue. In some embodiments, the insulation pattern may
enable the precise delivery of edge energy which may, in turn,
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allow procedures in proximity to sensitive anatomical struc-
tures, which would have been ill-advised with prior-art instru-
ments, to be successfully performed.

For example, in FIG. 43 a seal plate having a series of
insulating regions 601 et seq., each having a successively
decreasing width is shown. At a proximal end the insulating
regions 601a, 6015, 601c et seq. are wider and at a distal end
insulators 601% et seq. are narrower. In FIG. 44, seal plate 610
includes a series of staggered insulating regions 611, 612.
FIGS. 45-48 illustrate various alternative insulator configu-
rations: diagonal (FIG. 45), increasing/decreasing (FIG. 46),
sawtooth or triangular (FIG. 47), and varying height (FIG.
48). It is to be understood that these are merely example
insulating region configurations, and a seal plate in accor-
dance with the present disclosure may have variation and
combinations of these and other insulator configurations.

An example method of manufacturing the various jaw
members described hereinabove is now described with refer-
ence to FIGS. 17-28 and FIGS. 35-40. A seal plate blank 914,
which may be formed by any suitable manner, e.g., stamping
via ablanking die, is provided in FIG. 17. Seal plate blank 914
is placed between forming dies 902, 903 in a die press 901, as
depicted in FIG. 18. The die press 901 extends driving form-
ing die 902 downward over blank 914 and forming die 903,
which forms a raw seal plate 915 having desired features, e.g.,
side wall 923 and knife channel 920, as seen in FIGS. 20 and
21.

In FIG. 22, a raw seal plate 1015 is coated with a photore-
sist material 1040. In the present example, a positive photo-
resist 1040 is shown wherein exposure to light (typically
ultraviolet light) or an electron beam provided by a photo-
lithographic energy source P renders photoresist 1040 soluble
to a photoresist developer. In other embodiments, a negative
photoresist material may be employed wherein the non-ex-
posed portions of coating 1040 are rendered soluble.

In the present positive photoresist example embodiment,
energy source P exposes an area of photoresist 1040 corre-
sponding to the desired insulation pattern, e.g., corresponding
to groove 419 as shown in FIG. 29, notches 469 seen in FIG.
32, insulating regions 601a et seq. seen in FI1G. 43, insulating
regions 611, 612 as shown in FIG. 44, insulating regions 621
of FIG. 45, insulating regions 631 et seq. as seen in FIG. 46,
insulating regions 641 of FIG. 47, and/or insulating regions
651 shown in FIG. 48.

In FIG. 23, the exposed photoresist 1040 is developed by
rinsing the photoresist coating 1040 with a developer solution
1042, resulting in a region 1041 of raw seal plate 1015 being
revealed. In FIG. 24, an etchant solution 1043 is applied to the
exposed portion 1041 of raw seal plate 1015 resulting in a
notch 1019 being defined therein. In FIG. 25, the notch 1019
is filled, partially or completely, with an insulating material,
e.g., polyimide. In FIG. 26, a rinsing or stripping solution
1044 is applied to the seal plate 1015 and the remaining
photoresist 1040 is thereby removed.

In the step illustrated in FIG. 27, an inner support 1035 is
formed within seal plate 1015 by overmolding. In an embodi-
ment, the inner support 1035 is formed from polyphthalamide
thermoplastic polymer, e.g., Amodel®. In the step shown in
FIG. 28, ajaw housing 1028 is overmolded to the bottom side
of the seal plate 1015 and inner support 1035 combination
formed in the FIG. 27 step, forming a jaw member 1000. See
also FIGS. 31 and 34. Additionally, stop members 1022 may
be fixed to a tissue-contacting surface 1012 seal plate 1015 by
any suitable process, such as without limitation, overmold-
ing. A conductor 1030 adapted to operably couple seal plate
1015 to a source of electrosurgical (e.g., sealing) energy may
be fixed to seal plate 1015 by any suitable matter of attach-
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ment, including without limitation soldering, crimping, weld-
ing, brazing, and/or threaded fastener.

In another example method of manufacturing a jaw mem-
ber 1100 in accordance with the present disclosure, in FIG.
35, araw seal plate 1115 is coated with a photoresist material
1140. As in the prior example, a positive photoresist 1140 is
shown. An energy source P exposes an area of photoresist
1040 corresponding to the desired insulation pattern, e.g.,
corresponding to the surface-mounted insulator 514 depicted
in FIG. 41. In FIG. 36, the exposed photoresist 1140 is devel-
oped by rinsing the photoresist coating 1140 with a developer
solution 1142, resulting in a region 1141 of raw seal plate
1115 being revealed. In FI1G. 37, region 1141 is coated with an
insulating material, e.g., polyimide, forming a surface-
mounted insulating strip (see, e.g., FIG. 41). In FIG. 38, a
rinsing or stripping solution 1144 is applied to the seal plate
1115 thereby removing any the remaining photoresist 1140
from seal plate 1115, leaving insulator 1114 disposed on side
wall 1113 as can be readily appreciated.

In the step illustrated in FIG. 39, an inner support 1135 is
formed within seal plate 1115 by overmolding. In an embodi-
ment, the inner support 1135 is formed from polyphthalamide
thermoplastic polymer. In the step shown in FIG. 40 a jaw
housing 1128 is overmolded to the bottom side of the seal
plate 1115 and inner support 1135 combination formed in the
FIG. 39 step, forming a jaw member 1100. Additionally, stop
members 1122 may be fixed to a tissue-contacting surface
1112 of seal plate 1115 by any suitable process, including
without limitation overmolding. A conductor 1130 adapted to
operably couple seal plate 1115 to a source of electrosurgical
(e.g., sealing) energy may be fixed to seal plate 1115 by any
suitable matter of attachment, including without limitation
soldering, crimping, welding, brazing, and/or threaded fas-
tener.

Turning now to FIGS. 6, 7, and 8, another example embodi-
ment of a jaw member 300 in accordance with the present
disclosure is described in detail. The described features of jaw
member 300 is representative of one or more of the jaw
members as described hereinabove (e.g., jaw members 110
and 120 of FIG. 1 and/or jaw members 210 and 220 of FIG. 2),
and when included in an end effector assembly having oppos-
ing jaws (e.g., end effector assembly 130 of FIG. 1 and/or end
effector assembly 230 of FIG. 2) include mutually corre-
sponding component features that cooperate to permit rota-
tion about a pivot pin (not explicitly shown) to effectively
grasp, seal, and/or divide tissue.

Jaw member 300 includes an electrically conductive elec-
trode or seal plate 312 and an insulating substrate or insulator
314. Insulator 314 is configured to securely engage electrode
312. This may be accomplished by, e.g., stamping, by over-
molding, by overmolding a stamped electrically conductive
sealing plate and/or by overmolding a metal injection molded
seal plate. Insulating substrate 314, seal plate 312, and the
outer, non-conductive jaw housing 328 (see FIG. 7) are con-
figured to limit and/or reduce many of the known undesirable
collateral effects related to tissue sealing, e.g., thermal spread
and edge cutting.

Electrode 312 may also include an outer peripheral edge
317 that has a radius 315. In this embodiment insulator 314
meets electrode 312 along an adjoining edge that is generally
tangential to the radius and/or meets along the radius. At the
interface, electrode 312 is raised, e.g., more obverse, relative
to insulator 314.

Seal plate 312 includes one or more ribs 316 extending
from a reverse surface or underside 319 thereof. As shown in
the example embodiment of FIGS. 6, 7, and 8, ribs 316 are
substantially straight and oriented transverse to a longitudinal
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axis “B-B” of the jaw member 300. In other envisioned
embodiments, ribs 316 may oriented longitudinally or at any
angle with respect to a longitudinal axis “B-B” of the jaw
member 300. Ribs 316 may define a path that includes circu-
lar, undulating, sawtooth, stepped, crosshatched, zigzag, or
other shape path. As shown in the Figures, ribs 316 have a
width to spacing (W:S) ratio of about 1:5; however, the W:S
ratio may range from 1:100 to about 100:1. A plurality of ribs
316 may have a similar widths “W” or dissimilar widths “W”.
In some embodiments, the width “W” of successive ribs 316
may increase, decrease, or vary according to a pattern. The
spacing “S” of the valleys 321 (see FIG. 8) formed between
ribs 316 may be similar or dissimilar, and may increase,
decrease, or vary according to a pattern. The effective depth
“D” of seal plate 312 may range from about 0.001" to about
0.25", and in an embodiment may be about 0.013".

Insulating layer 314 is disposed on a reverse surface 319 of
seal plate 312. Insulating layer 314 may be formed from any
suitable temperature-resistant material having electrical and/
or thermal insulating properties, including without limitation
polyimide. As shownin FIGS. 6, 7, and 8, insulating layer 314
conforms to the ridges 316 and/or valleys of seal plate 312.
Insulating layer 314 may be formed by any suitable manner of
fabrication, including without limitation, overmolding, back-
filling, and conformal coating. During use in a vessel sealing
procedure, it is believed the combination of ribs 316 and
insulating layer 314 together with radius 315 acts to control
current paths within seal plate 312, which, in turn, reduces
thermal spread and reduced edge cutting while optimizing the
delivery of sealing energy to vessel tissue.

A backing plate 327 may be fixed to a reverse surface or
underside 311 of insulating layer 314. Backing plate 327 may
include one or more adhesion-enhancing features 323 that
promote bonding between backing plate 327 and insulation
layer 314. As shown, adhesion-enhancing features 323
include an interlocking dovetail arrangement; however any
suitable texturing or surface features may be advantageously
employed, including without limitation grooves, ribs, rod-
like protrusions, and the like. Backing plate 327 may be
formed from any suitable high-temperature metallic or non-
metallic material, and in an embodiment, a material having
dielectric properties differing from that of insulating layer
314 may be employed to further control current concentra-
tions and thermal spread during vessel sealing procedures.

As mentioned above, jaw member 300 includes a jaw hous-
ing 328 that supports the combination of seal plate 312 and
insulating layer 314, and, optionally, backing plate 327. In
some embodiments, jaw housing 328 may be formed from
non-conductive material, such as without limitation, high-
strength ceramic material, and may be formed by overmold-
ing. Jaw housing 328 may include a number of features
designed to facilitate the mounting thereof on an instrument,
e.g., ahinge plate 324 extending from a proximal end thereof.
(See FIGS. 7 and 8.) The hinge plate 324 may include addi-
tional features adapted to pivot, mount, and articulate jaw
member 300, including without limitation, pivot hole 325
and/or cam slot 326. A conductor (not explicitly shown) oper-
ably couples seal plate 312 to a source of vessel sealing
energy, e.g., generators 20, 228.

A cable or wire 330 is electromechanically joined to seal
plate 312 to facilitate the delivery of electrosurgical energy
thereto. Wire 330 may be joined to seal plate 312 at junction
331 by any suitable manner of electromechanical coupling,
including without limitation, crimping, soldering, welding,
brazing, backstab connector, and the like. As shown, junction
331 is located in proximity to hinge plate 324 to facilitate
routing of wire 330 proximally though the instrument. A
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proximal end of wire 330 (not explicitly shown) may be
adapted to operably couple with a source of electrosurgical
energy.

Ribs 316 may be formed by any suitable manner of manu-
facture, including without limitation, molding, stamping,
machining, water jet cutting, or photolithography. An
example embodiment of a fabrication method in accordance
with the present disclosure is illustrated in FIGS. 10-16. A
blank seal plate 815 having a reverse surface or underside 814
is provided as shown in FIG. 10. In FIG. 11, a resist mask 830
is applied to reverse surface 814 of seal plate 815 to expose
regions 818. Regions 818 are etched to form valleys 821, and,
correspondingly, those areas of reverse surface 814 protected
by resist mask 830 form ribs 816.

As shown in FIG. 12, an etchant E is utilized to etch the
desired series of valleys 821. In the step exemplified in FIG.
13, a rinsing agent R is applied to remove any remaining
etchant and/or to remove resist mask 830, exposing the fin-
ished seal plate 815 having the desired series of ribs 816 and
valleys 821. In the step exemplified in FIG. 14, an insulating
layer 819 is applied to reverse surface 814 of seal plate 815 to
form a seal plate subassembly 817. In some embodiments,
insulating layer 819 is formed from polyimide by overmold-
ing. Optionally, as shown in FIG. 15, the upper portion of
insulating layer 819 may be etched, machined, or otherwise
removed thereby leaving insulation 819' disposed only within
each valley 821. An electrically conductive wire 830 is joined
to seal plate 815 at junction 831. Wire 830 may be joined to
seal plate 815 by any suitable manner of fixation, including
without limitation, crimping, soldering, welding, brazing,
backstab connector, and the like. In the step exemplified in
FIG. 16, ajaw housing 828 is joined to seal plate subassembly
817 to form a jaw member 800. Jaw housing 828 may be
joined to seal plate subassembly 817 by overmolding, by
adhesive bonding, by mechanical coupling (e.g., threaded
fastener, interlocking clips, or tabs), or by any suitable man-
ner of fixation.

In some embodiments, jaw housing 828 is formed from
non-conductive material, such as without limitation, high-
strength ceramic material, or high-strength thermosetting
polymeric material. Jaw housing 828 may be formed by e.g.,
overmolding, powder molding, injection molding, machin-
ing, stamping, or casting. Jaw housing 828 may include a
number of features designed to facilitate the mounting thereof
on an instrument, e.g., a hinge plate 824 having defined
therein a pivot hole 825 and/or a cam slot 826.

Referring now to FIG. 6, in order to achieve the necessary
gap range (e.g., about 0.001" to about 0.006") between oppos-
ing jaw members 110, 120 or 210, 220 to properly seal tissue,
a jaw member 300 may include one or more stop members
322 that limit the movement between jaw members to within
the specified range. Each stop member 322 is made from an
insulative material and is dimensioned to limit opposing
movement of jaw members to within the above gap range.

Seal plate 312 may be formed from any suitable tempera-
ture-resistant, electrically conductive material, such as with-
out limitation, stainless steel. The tissue-contacting surface
318 of seal plate 312 may include an electrically-conductive
lubricious coating (not explicitly shown) formed from, e.g.,
graphite-impregnated polytetrafiuoroethylene (PTFE), mica-
impregnated PTFE, metal-impregnated ceramic, or titanium
nitride. The lubricious coating may reduce the tendency of
vessel walls and/or other targeted tissue from undesirably
adhering to seal plate 312.

A knife channel 320 may be defined through the center of
jaw member 300 such that a knife having a distally-facing
cutting edge (not explicitly shown) may cut through tissue T
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grasped between opposing jaw members, e.g., jaw members
110, 120 and/or jaw members 210, 220 when such jaw mem-
bers are in a closed position. Details relating to the knife
channel 320, trigger 240 (see FIG. 2), knife and a knife
actuation assembly associated therewith (not shown) are
explained in limited detail herein and explained in more detail
with respect to commonly-owned U.S. Pat. Nos. 7,156,846
and 7,150,749 to Dycus et al.

FIG. 49 depicts current flows “C1” and current concentra-
tions “C2” within an embodiment of a jaw member 500
during use in accordance with the present disclosure. During
use in a vessel sealing procedure, the combination of ribs 516
and insulating layer 514 together with radius 515 may act to
control current flows C1 to generally within seal plate 512. As
illustrated, current flows C1 radiate generally from ribs 516
toward tissue-contacting surface 518 along the edge radius
515 of seal plate 512. It is believed that the combination of
edge radius 515 and ribbed structure 516 promotes surface
current flows C1 away from side wall 520 of jaw member 500
and instead directs current flow along and across edge radius
515 and tissue-contacting surface 518, which, in turn, reduces
edge cutting of tissue around the perimeter of the seal plate
512. It is also believed that, by directing energy away from
side wall 520 in the manner just described, thermal spread
may be reduced within tissue in the region the surrounding
side wall 520, and surrounding jaw member 500 generally.

In another aspect, it is believed that during use, current
concentrations C2 form in a region generally surrounding ribs
516, and reduces or eliminates lateral propagation of electro-
surgical energy from side walls 520 of jaw member 500 into
surrounding tissue. In turn, the decreased sideward propaga-
tion of electrosurgical energy results in corresponding
decrease of thermal spread to the untargeted, peripheral areas
of'tissue, while simultaneously concentrating electrosurgical
energy to regions of tissue disposed between the tissue con-
tacting surface 518 of jaw member 500. In this manner, vessel
sealing procedures may be performed with greater efficiency,
with improved controllability and energy delivery and pre-
dictability of outcome, and ultimately lead to improved out-
comes and decreased recovery times. Edge cutting may also
be abated by the described mechanism of reducing lateral
energy propagation, since the reduction of lateral energy
impinging into surrounding tissue contributes to the overall
reduction of unwanted build-up of thermal energy in sur-
rounding tissue.

While several embodiments of the disclosure have been
shown in the drawings, it is not intended that the disclosure be
limited thereto, as it is intended that the disclosure be as broad
in scope as the art will allow and that the specification be read
likewise. Therefore, the above description should not be con-
strued as limiting, but merely as exemplifications of particu-
lar embodiments. Those skilled in the art will envision other
modifications within the scope and spirit of the claims
appended hereto.

What is claimed is:

1. An electrosurgical instrument, comprising:

a housing having at least one elongated shaft extending
therefrom;

afirst jaw member and a second opposing jaw member at a
distal end of the elongated shaft, at least one of the jaw
members movable from a first position wherein the jaw
members are disposed in spaced relation relative to one
another to a second position wherein the jaw members
cooperate to grasp tissue therebetween, at least one of
the jaw members including:
a seal plate having a tissue contacting surface;
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a side wall extending from a peripheral edge of the tissue
contacting surface, the side wall including an outer
surface and a bottom edge;

a recess defined in the outer surface of the side wall;

an insulating region disposed within at least a part of the
recess, wherein an outer surface of the insulating
region is flush with the outer surface of the side wall;
and

a jaw housing fixed to the bottom edge of the side wall
and at least a portion of the insulating region.

2. The electrosurgical instrument according to claim 1,
wherein the insulating region is formed from a polyimide.

3. The electrosurgical instrument according to claim 1,
wherein the insulating region is continuous along the side
wall.

4. The electrosurgical instrument according to claim 1,
wherein the insulating region is discontinuous along the side
wall.

5. The electrosurgical instrument according to claim 4,
wherein the insulating region is disposed in a dentil-like
pattern.

6. The electrosurgical instrument according to claim 4,
wherein a ratio of a width of the insulating region to a width
of'the side wall defined therebetween is in arange ofabout 5:1
to about 1:5.

7. The electrosurgical instrument according to claim 1,
wherein a transition from the peripheral edge of the tissue
contacting surface to the side wall is radiused.

8. An electrosurgical instrument, comprising:

a housing having at least one elongated shaft extending

therefrom;

a first jaw member and a second opposing jaw member at a
distal end of the elongated shaft, at least one of the jaw
members including:

a seal plate having a tissue contacting surface and an
inner surface;

side wall extending from a peripheral edge of the tissue
contacting surface, the side wall including an outer
surface, an inner surface, and a bottom edge;

an insulating region disposed along at least a part of the
side wall, the insulating region having an upper edge
and a side surface, wherein a distance between the
tissue contacting surface of the side plate and the
upper edge of the insulating region is substantially
constant; and

a jaw housing fixed to the bottom edge of the side wall
and extending onto at least a portion of the side sur-
face of the insulating region.

9. The electrosurgical instrument according to claim 8,
wherein the outer surface of the seal plate side wall and the
side surface of the insulating region are coplanar.

10. The electrosurgical instrument according to claim 8,
further comprising an inner support disposed within a region
defined by the inner surface of the seal plate, the inner surface
of the side wall, and the jaw housing.

11. The electrosurgical instrument according to claim 8,
wherein the insulating region is continuous along the side
wall.

12. The electrosurgical instrument according to claim 8,
wherein the insulating region is discontinuous along the side
wall.

13. An electrosurgical instrument, comprising:

a housing having at least one elongated shaft extending

therefrom;

a first jaw member and a second opposing jaw member at a
distal end of the elongated shaft, at least one of the jaw
members movable from a first position wherein the jaw
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members are disposed in spaced relation relative to one

another to a second position wherein the jaw members

cooperate to grasp tissue therebetween, at least one of
the jaw members including:

a seal plate having a tissue contacting surface;

a side wall extending from a peripheral edge of the tissue
contacting surface, the side wall including an outer
surface and a bottom edge;

a recess defined in the outer surface of the side wall;

an insulating region disposed within at least a part of the
recess, wherein the insulating region is formed from a
polyimide; and

a jaw housing fixed to the bottom edge of the side wall
and at least a portion of the insulating region.

14. An electrosurgical instrument, comprising:
a housing having at least one elongated shaft extending
therefrom;
afirst jaw member and a second opposing jaw member at a
distal end of the elongated shaft, at least one of the jaw
members movable from a first position wherein the jaw
members are disposed in spaced relation relative to one
another to a second position wherein the jaw members
cooperate to grasp tissue therebetween, at least one of
the jaw members including:

a seal plate having a tissue contacting surface;

a side wall extending from a peripheral edge of the tissue
contacting surface, the side wall including an outer
surface and a bottom edge;

a recess defined in the outer surface of the side wall;

an insulating region disposed within at least a part of the
recess, wherein the insulating region is discontinuous
along the side wall; and
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a jaw housing fixed to the bottom edge of the side wall
and at least a portion of the insulating region.

15. The electrosurgical instrument according to claim 14,
wherein the insulating region is disposed in a dentil-like
pattern.

16. The electrosurgical instrument according to claim 14,
wherein a ratio of a width of the insulating region to a width
of'the side wall defined therebetween is in arange ofabout 5:1
to about 1:5.

17. An electrosurgical instrument, comprising:

a housing having at least one elongated shaft extending

therefrom;

a first jaw member and a second opposing jaw member at a
distal end of the elongated shaft, at least one of the jaw
members movable from a first position wherein the jaw
members are disposed in spaced relation relative to one
another to a second position wherein the jaw members
cooperate to grasp tissue therebetween, at least one of
the jaw members including:

a seal plate having a tissue contacting surface;

a side wall extending from a peripheral edge of the tissue
contacting surface, the side wall including an outer
surface and a bottom edge, wherein a transition from
the peripheral edge of the tissue contacting surface to
the side wall is radiused;

a recess defined in the outer surface of the side wall;

an insulating region disposed within at least a part of the
recess; and

a jaw housing fixed to the bottom edge of the side wall
and at least a portion of the insulating region.
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